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(57) Abstract 

A remedy for neural degeneration which 
contains a xanthine derivative represented by 
general formula (I) or a pharmacologically 
acceptable salt thereof as the active ingredient 
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T/DfcfJk fVT'PfcfJk y^;k <V^k sec-T^Jk tert- T^Jk ^ 

»<£>^fS§&2~6£>, fl*.ftf£-;k 7u;k >*?u;k ^p^;k 3-7 

X~ Jk 2-^>x-;k 4-^>X-;k 2- / \^r-fe-;k iV^^^L, 
□ /\°;Wk 2-7*9 l -;k 3-7^-;k 2-^>^-;k 4-^>^-Jk 2-^\* 

$/-;k 5-^+^~;k 4-*^;k2-^>^~;i^£SU 7i)-;wi, 7x- 

y^DW, v^P^>^;k v^OA^Jk y^OA^K *>#P:t 

^5p;m?£^u isiiia. 7>jjk ^x-;k enu;k e^-;k ^sj- 
tr^-;k tfUv;k ^7^u;k -f5^yj;k trussMk HJ7v~;k 

3^ioMf^fi*t5. fi&7U-;kfe«fctf«ifc«3ii 
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6-211856 *f 
MM : 190.4-191.3t: 

TC^ttVrife : C20H24N4O4 tLX 



fwfl ( % ) : C 62.48, H 6.29, N 14.57 



MM (%) : C 62.52, H 6.53, N 14.56 
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IR(KBr) v maxfcm' 1 ) : 1697, 1655, 1518 

NMR(CDC1 3 , 270MHz) <5 (ppm) : 7.74(1H, d, J=15.5Hz), 7.18(1H, dd, J=8.3, 
1.9Hz), 7.08(1H, d, J=1.9Hz), 6.89(1H, d, J=8.3Hz), 6.77(1H, d, J=15.5Hz), 4.21(2H, 
q, J=6.9Hz), 4.09(2H, q, J=6.9Hz), 4.06(3H, s), 3.96(3H, s), 3.93(3H, s), 1.39(3H, t, 
J=6.9Hz), 1.27(3H, t, J=6.9Hz) 

{C&m 2 : (E)-8-(3,4-v* h^v7>5 1 U;U)-l,3-> ? yofcf^-7-^^;U^it>^ 
> (WO92/06976) 

MM. : 164.8-166.2X: (2-7*D/t/ 0 ?f&il) 
7c3H##rfiI : C22H28N4O4 tVX 
MmW. ( % ) : C 64.06, H 6.84, N 13.58 
MUM ( % ) : C 64.06, H 6.82, N 13.80 
IR(KBr) v max^m" 1 ) : 1692, 1657 

NMR(DMSO-d6, 270MHz) <5 (ppm) : 7.60(1H, d, J=15.8Hz), 7.04(1H, d, J=2.0Hz), 
7.28(1H, dd, J=2.0, 8.4Hz), 7.18(1H, d, J=15.8Hz), 6.99(1H, d, J=8.4Hz), 4.02(3H, s), 
3.99(2H, t), 3.90-3.80(2H, m), 3.85(3H, s), 3.80(3H, s), 1.85-1.50(4H, m), 1.00- 
0.85(6H, m) 

it&%>}3 : (E)-l,3-yIf^-8-(3-^ h + V-4,5-^^I/ >v^^->X 7 U 

l-*?-)V*-V>3-> (Wffl¥ 6-211856) 

Hkj& : 201.5-202.3 X: 

7CSft:ft#rfit : C20H22N4O5 tit 

SlraM ( % ) : C 60.29, H 5.57, N 14.06 

HS'JM (%) : C 60.18, H 5.72, N 13.98 

IR(KBr) v maxCcnf 1 ) : 1694, 1650, 1543, 1512, 1433 

NMR(DMSO-d 6 , 270MHz) 5 (ppm) : 7.58(1H, d, J=15.8Hz), 7.23(1H, d, 

J=15.8Hz), 7.20(1H, d, J=1.0Hz), 7.09(1H, d, J=1.0Hz), 6.05(2H, s), 4.09-4.02(2H, 

m), 4.02(3H, s), 3.94-3.89(2H, m), 3.89(3H, s), 1.25(3H, t, J=7.2Hz), 1.13(3H, t, 

J=6.9Hz) 
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VC%® 4 : (E)-8-(3,4,5- h U * h * > * ? 'J ^)-* ^i-f> (#&&H 47- 
26516) 

IR(KBr) v maxCcm" 1 ) .: 1702,1667,1508,1432 

NMR(DMSO-d 6 , 270MHz) 6 (ppm) : 7.61(1H, d, J=16.0Hz), 7.25(1H, d, J=16.0Hz), 
7.09(2H, s), 4.03(3H, s), 3.85(6H, s), 3.71(3H, s), 3.45(3H, s), 3.21(3H, s) 
MS(EI) 386(M + ) 

(i) omm^m^ummrmm-r^o 

mWt. 1t>F* hP-A(Sundstrom) [^H > * U ^ * 7 
;i/^>(Brain. Res. Bulletin), 21 #, 257-263 S, 1988 tC * £ T ff r> It. 

^mz\t. m& C57BL/6NCrj "7 £ * 9-10 51^(0*^ ^— Jl'X U A*-fl#a) 
£&fflbfco ^•WWHIM'+tt. M 22-24*0, Sft 50-60% 

1.^ ^;p.4-7 x -^-l,2,3,6-x h 7 t H a \L U 5? > t H a * □ <j H (l- 

methyl-4-phenyl-l,2,3,6-tetrahydropyridine hydrochloride, &>T MPTP HC1 iBS'f', 

lmg/mLle:&5J;5 0.3%S**9 L fl'XJI'sM t '> F(DMSO)C!H»Lfc. fi&S*« 
1»9~10E£U :3>hD-JP8fctt£S*!fc*, MPTPHCl&#i¥£«J:tf 
MPTP HCl + li£^{b'a^S4^l-« MPTP HCl(40mg/kg)£^ft^*llt8£l*l& J 5- 

L/ ft. o 

1 Nfffl^. 3 > hD-WW MPTP HCt S-S-IflCfc 0.3% h 0 < - > 
(Tween) £. MPTP HCl + K^^^tlS-^^tCttlS^C^ , tl(10mg/kg)^^n 

^lSTr^-y7 U — 9 i -(<-80'C)-tr«#bfc. 

[ 3 H]-7y>H-^ (mazindol) fc^BfcmTO^feTfTO fc. T-f * P 
l^a-7*l:§*©i^i:lli (l20mM Nad, 5mM KC1, 50mM Tris, 

p h=7.9) 3oowL^An, a^s?^ X(^±* ; ev^-ri^-s-203. («o n 
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ffl3HfcK)U 4*CT> 15,000rpm/«-> 5 #jt<fr#8£(KUBOTA 1710)L/t„ SfcSE 
fc8«*8E300 M L£ilD*JI»bfc&. SSU'CT, 15,O0Orpm/:ft\ 5#Tjs<i> 

tt^i-ig«500 LSrSn*., H»Lfc ! b©ft4*©tt*«IC 100 
W Lf O^atito ^0©100/iL&, ^W^tlMtfc. 4**2* 

5 7 x>-> > (nomifensine maleate, RBI ttlf)(g^iftg 10 At M)^jD^.fe. & 
£Rffcli» [ 3 H]-mazindol(NETft®l, Spec. Act. 888GBq/mmol)25 U U(Wt.%kWi& 

ionM)^jp^x^^^-&fco *#t, immK&2-&it<D*>. -fe;i/A-^X^ 

-ti^*€y^- h$^7X7^f ^-(Whatman, GF/B) 

-S' a Tf«S£Lfc. tn^no^^COf. £[ 3 H]-mazindol 

6 #J[ 3 H]-mazindol ifS^© 5 ?^ £M V 3\^tc% © 

[ 3 H]-mazindol ig-&<hUT^«6feo 

:*>/1£^fi&, ;Wt-5y h , DC7 , Df<>7?t'f h [Bio-Rad 
DC protein assay kit (Bio-Rad &gf) ] ^7 S>lfilti7;W^5 >(Bovine 

Serum Albumin, Sigma £ LTtTO ft, #g$[ 3 H]-mazindol 

m&&mtz 0 ©»£SCSI£U S*^<h(10 E)£¥^±£iP«M£#«>fc. 

MIL & 2 ^{lg|&&tC:j3tt5[ 3 H]-mazindol ©#StfJ&S"&*(fmol/mg 
protein)"C7K"9 w e 



li» 2 







1140.3 ±50.0 


MPTP HCl 


616.3 ±32.8### 


MPTP HCl + ft & til 


950.9±54.1*** 




1219.3 ±66.4 


MPTP HCl 


621.2 ±27.7### 


MPTP HCl + it&%) 2 


784.8±41.6** 


MPTP HCl + fc-8-^13 


794.9 ±28.5** 


n y yu—)V 


1214.8±46.2 


MPTP HCl 


674.2 ± 38. 1### 


MPTP HCl + -ffc-nfe 4 


923.5±51.1** 
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■■ ; p<0.01(MPTP hci it 
*** ; p<0.001(MPTP HCl#MiW£:£>tfct£) 

### ; P <0.001 (n> K £<Di£t!<) 

(n=9-10 ; Wilcoxon M&fa&fe) 
^©^«$ijf^ffl Z. <h ^*BJ * t & o fc. 

dd«&T£* (#g20±lg) £lS¥3GEffl^, !£§^t£$l 
J3IKrtS#tfc. &#&7 Bg<7)?E£#&£ii^U m'Mfc5Efi (MLD) m 

tomg* it&W 1<D MLD It, MnS4T>1000mg/kgTS^fe. 

*£, /\>^>b>mmm. &m&mm. mmm^mmmitm (als) > 
znzmfotf&mx-gZo \zmmm £ =t v □ »y o> <£ ? □ m&m 
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MJ, 2i#J. *y-fe;w?a^J;tX«saitt, 7^h-x> ->3.-*d 
~>7n tf;u-fe;i/o-x, if ^>^£>ag"&3"J> flgl»&xx^;i/3|<D^ffi?£&8lK 

£ m s ^ k ot#© sims^^ffl ^ n £ . 
0Sc«, ®5-bm* mm<D¥ffi* mvt^z&Qgtezi)^ i~9oom g / 

60kg/ B . $f $ b < 1 ~200mg/60kg/ S ^ T? & %> . 

fc£-$Jl©40g» 5 — X 286.8g£<fctf. l iip^TA,.5^ 60g £*g"&U H 

ntck H □ + t!;i/ii;UP — X(D io%7Kit^ I20g ^fiPX-fco ^©^nti 

s#j*t«fco«^L. jB«£UTtt«3-e&«. seufittffliBtet^fc. :n 

CX^'J^lT^y^A 1.2g£imATig£U g 8mm ©#£*#o fc}T& 
^ RT-15 SO -etT^^ffoT. ( lteafcOfiHtrica^Omg* 

M7j^^3^ic^i-. 
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its® 1 


20 


mg 




143. 4 


ig 




30 


mg 




6 


mg 




0. 6 


mg 




200 


mg 



mm 2 : 

1 <D 200g. 7¥-t)V 995g & £tfXx7 U >if7n>"^A 5g £3t 
^tCctOti^bfe. CKDS^tl^^y-t^^*^ (ZanasittgL LZ-64SD tC 

£9, A-K*yii^4^ ( 1 X7 J £)l$>tcr) i20mg^fi) K:35^U #7 



it&to i 20 mg 

7t't^ 99. 5 mg 

Xf7 U ^BfeT^frS'frA 0. 5 mg 

120 mg 



mm 3 

i <d ig zmmy-i xm ioo g mmmnu^^y i2 g £«fc 

1000ml tLTia • 1Mb Lit. #£ftfc#M£0.2 |iin©f^#- tf7 

r 
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2 mg 

mU^^Xm 200 mg 

nmmv's^y 24 mg 

&St ffl £f U ir U > 50 mg 

a»Tffl^@7K 1-72 ml 

~~ 2. 00 ml 



■MM A : SL?^M 

y_ ;1/ TM E75 (^^v-f hZ-^MilS) 290.9g£40~50'CT?&$l!£-fr£:o 
zmil'fb^^ 1 2.5g, S5-U U £A 13.6g fecfc^-U h U 

a i4.2 g o^Ttta^»«u&%>©&^9 

iStt(fc#2.5mg 

M# {b£*$J 1 2. 5 mg 

CMt-^Z-^H 1 5 678. 8 mg 

>)^f^y-^E 7 5 290. 9 mg 

— U >ft#U A 13. 6 mg 

- U >lg^HJfrA 14. 2 mg 

1, 000 mg 
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